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NOTES ON THE MORPHOLOGY AND BIOLOGY OF CTENOPHORUS McCKENZIET
(STORR, 1981) (SQUAMATA: AGAMIDAE)

by M. PETERSON® G. M. SHEAT. G. R. JOHUNSTONTE & B. MILLERY

Summary

Prrerson, M., Sura, G. M., Jonssion, G, R, & Milcer, B. (1994) Notes on the morphology and hielogy of
Ctenophorus mokenzier (Starr, 1981) (Squamata: Agamidae). Trany, R Soc. S, Aust. 118(4). 237-244, November,
1994,

The systenaric status of Crenophoris mekenzier iy reviewed, on (he basis of addiional material Trom Western
Ausiralia and South Australin. Habital dats for Known locilities, sromich contents. one record ol cluteh size,
and bebavioural observations und thermal preferences of captive individuals are provided, € mekenaer 15
morphologically very similar 0 C soupdane, differing mainly in adult size ynd subtle modifications. of colour

-~

pattern, C mckenzier and G sentulelys dre phenetcdly sost similar to C cristanis.

Kiy Worns: Squamats, Agaridac. Crenephorus, morphology. biology, habitat. diet. thermal hiology.

Introduction

The agamid Amphibolurus mekenzier was deseribed
from two specimens (Western Australian Museum
[WAM | R59753-54), collecied at S km and 8 km SW
of Ponier Rock, Western Australia (Storr 1981). The
species was subsequently transferred. witha number
ol other agamid species, to Clenophoriy (Storr 1982).
Additional specimens of C. mekenzier have since been
reported from Western Australia and South Australia
by Schwaner & Tyler (1985), McKenzie ef al. (1987).
Anon. (1988), Wilson & Knowles (1988). Armstrong
(1992) and Ehmann (1992), This additional material.
previously uncharacterised. considerably extends our
knowledge of the morphology. distribution and habitat
preferences for this species and provided the hasis for
this paper.

Materials and Methods

Five specimens from Western Australia. additional
to the types, have heen collected: South Australian
Museum (SAM) R2832, Western Auvstralia; WAM
R91764-65, 9 km E Kilidwerima Granite Rock,
32°04'S 124°00'E, 29.iii.1984; WAM R91842, R9I852,
15 kin  E Kilidwerinia Granite Rock, 32°03'S
124%05'E. S5.x.1984. Eleven specimens have been
collected from South Australia: SAM R25572. R2a162,
12,6 km (air distance) NE “Colona”. 31°31'S§ 132°049'T;
SAM R26160-61, 16.2 km (wir distance) NE "Colana’,
31°31'S 132911'E; SAM R26890, 15.2 ki (road
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distance) NE “Colona”, 31931'S 132°09'F, 13.x1.1984;
SAM R32264-65. R32268-6Y, 0.5 km S Mitcherie
Rockhole, Yumburra Conservation Park, 31°27'S
132949, 17.5.1987. SAM R32266-67, 5 km S
Mitcherie Rockhole, Yumburra Conservation Park.
31°29°S 132°50'T, 18.x.1987 (Fig. 1).

Measurements taken on prescerved material follow
those used by Shea & Peterson (1985), Log-transformed
morphometric duti were statisticully analysed with
analysis of covariance, using the SYSTAT statistical
package (Wilkinson 1987).

Dietary data were obtained by examining stomach
conlents of six specimens: SAM R2¥32, R25572.
R26160-02. WAM R59753.

Four specimens were maimtained alive for some tme

tollowing collection. The lizards were housed in a
Vivarium with a heut lamp and (Juorescent lighting,

both tarmmed on at 0630 h and off at 1930 h,
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corresponding (o the local natural photoperiod ar (hat
me. Water, ‘mealworms and chopped  [ruit were
available ad fibitum . However. one individual (R32266)
hecame emaciated and wis euthanased  Ar 1800 h on
10§ 1987 (i.c., 5455 d post capture) the renmning
three lizards were placed in a thermal gradien
(8-60°C)and allowed to acclinate. Calibraed copper-
Constantan thermocouples were placed at lease 20 mim
0o the cloaca and held in position with surpicdl Lape
Cloacal temperatures were electronleally  recorded
cvery 10 min, for each animal from 130 K on
2% 1987 1o 130 h on 13.x05. 1987, Any temperatres
ttken while lizards were tngled in the thermocouples
were excluded Trom the analysis,

Thermal dala were unalysed using @ one-way
ANOVA (o test [or dilferences in thermal preferences
between individuals. In comparing thermal preferences
during seotophase and photophase, data From sl
divaduals were pooled.

Results
Maorphology

The South Australian sampie (snout-vent length
[SVLT4176 mim, X = 63.5 mm, n = {l)is similar
morphology and colouranon w the Western Australiun
sample (SVL 3L5715 mm. § = 384 mm.n=T7)
There are minor, but stanistically sigoificant diflerencesy
berween the two (Table 1) in the relauonship between
til length (TL) and snout-vent {ength  (slopes,
Ei; =5477, p < 005 overall, TL/SVL
2150-252.9%, X = 233.5%. 1 = 1l 15 206,3-236.9%
% = 2225%. n = 0 respectively) and berween head
depth (HD) and  head length (HL) (slopes:
F = 9500, p < 001 overall, HD/HL 57.7-67.9% .
X=606l4%, n=1 w 620-67.5%. ¥ =640%,
n = 7 respectively). with the eastern juveniles aving
i longer il and the castern adules a more depressed
head. 1t s possible that the apparent 1ong tail on easten
Juveniles may be an arnefact due w the Luck of very
simall juventles m the sample.

The affinitics of C mekenzier ave ol previously
heen adeqguately defined, Storr (1981) assumed a close
allinity with € sewrdaryy (Stirling & Zeirz. 1893).
but provided no argument for this. The C mekenzie
muteril now Al hand clearly indicates that this species
i5 very close o € seuttlatus. Head, body and limb
proportions are similar, the arrangement of spine
clusters, rows of enlarged scales and skin folds on (he
head, neek and body is identical, and most elepents
ol the colour pattern are shared. Both species have the
following colouration elemems (Fig. 2).

1. u pale vertehiral siripe, bordered by
1 a dark paravertehml stripe. bordered faterally by

IOHNSTON & B MILLLR

A a longiludinal series of pale blowhes, coulescing
anteriorly and often posteriorly o form an drregular
stripe from hehind eye, over the car und upper
postatricular spines. t the fail base, where (he twi
stripey often Tuse: This element is bordered laterally
by

4 an upper kaerl zane from below the eye, throvgh

the eur, over the forelimb and hindlimh to the

proximal parc of the tal, hordered ventrally hy

a broad pale widlawrdl stripe from axilla o groin,

then along hind edge of tigh along the proxima)

purt of The tail, dark margined ventrally:

6. on nupe and forebody, a series of dark ransverse
bars connecting the dark paravertebral suipes and
interrupting the pale veriebral stripes;

7. nirrow pale candal vings usually present, overlying
other elements. ol tail pattern;

B dark ventral markings in males and some fenales
cansisting of ul least o broagd median stripe from
chim ko gular fold. broadest just rostral 1o the gulu
told. and 4 rhomboidal v Kite-shaped dark breast
patch, extending caudally a variable distnce,
sulne cases W the groin, Some specimens al both
species have additional dark ventral nrarkings.
including streaks and spots lalerally an the throat.
and dark anterior marging wthe thighs (Fig. 3)

Storr (1981 differentiated O mckenzied from ¢
seutilaius by four characlers: smaller size, deeper
head, fewer suhdigital lamellie on the fourth oe and
colouration  (hack  blackish  brown  with  whitish
yertebiral strpe and fransverse Tines vy pale browa with
paired dark browy blowhes merging on forebock
o form  crossbunds). The  additional  material
now aviilable supporis the size difference
(SVL = 31.576.5 mmi vy 31105 mm: Storr erul 1983)
The smallest male C nckenzier with dilated. wax-filled
femoral and preanal pores and wrgid esies has
SVL = 48 mm (SAM R25572), while-a fepale of the
siime s1z¢ (SAM R268Y0) has well-developed ovaries
and  oviducls. One femule (SAM  R2Z832.
SVL = 715 mm) is gravid, with three ovidugcal epgs
However, the remaming three characters employed are
non-diggansic or reguire qualification.

Thie purportedly deeper head ol C mckenzie 15 not
apparent in our mewsorements (Table 1, althoogh 1
15 clear Iruim thee very much lower values given by Storr
(1981) thar he used diffevent measdreinents o obtain
U Read depththead length ratio (possibly head depth
as defined by Wittelh [ 198515, We lave measured hegd
depth atihe highest point of the skull. over the paniclal
eye, und head length from tip of saout o rostrdl nargin
ot car. As noted ubove, tbe castern saple of adult ©
mekenzier hud o shallower hedd than the western
sumple A differcnee of sinilar mignitude was also
present between the castern smple and 0 seatilams
(slopes: F\ ., = 8XI4, p < 000,

=
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Fig. 2. Dorsolateral views of A. male C. mckenziei (15.2 km NE “Colona”, SA) and B. male C. scutudarus (Hospital Rocks,
WA) in life (photographs M. Peterson).
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The lower number of subdigital lamellae in €
mekenzier 15 not oan absolute difference. and s
geographically varable. Western € mckenziei had
counts of 23-30(x = 274, mode = 27. n = 14) while
castern €0 mekensiel had 25-32 (& = 296, mode = 30,
n = I8). The C scuntlarus sumple we examined had
2841 (X = 349, n = &) subdigital lamellae, only
7.5% fewer than 32_ although Storr e al. (1983) give
a range of 31-44. All means are significantly different
(pairwise (-tests: castern vy western Co omekenzied,
Ly = 336, p < 005; western C. mekenziei vs C,
scutlatus, 1y, = 1088, p < 0005, eastern C,
mckenzier vy C. seutulatus, 1, = 833, p < 0003).

As noted above. the colour pattern is composed of
the sume elements in cach species, The difference noted
by Storr (1981) is due 1o pubing of the dark dorsal
markings in C. sewfulatus, particularly the centres of
such mirkings, und enlargement of the pale dorsal
spots. T'he dark crossbunds on the foreback ol C
seundanes are also present in C, mickensier, though
narrower, less contrasting and often lewer.

Sympatry is not yet known between O mckenzier
and C scunlans to confirm a species-level difference,

M. PETERSON. G M SHEA. G R, JOHNSTON & B. MILLER

although the two species ure known o approach o
within 85 km of euch other (WAM R91764-65 1y
R63538, 0.5 km S Buningonia Spring, respechively)
However, the lower number of subdigital lamellue in
western Cnckenigiel, which are geographically closest
10 C seutulatuy, wgether with the much smaller adult
size, and consistent evenly dark upper lateral zone (v
usually light centred) suggest that C mckenziei 1.
specifically distinet,

Habitat

The two Western Australian loculities listed above,
and the two South Australian localities 12,6 kin NE
and 16.2 km NE *Colond” ure respectively siles BAIR,
BA35, KO2 and KO4 of McKenzie & Robinson (1987,
while the localities 0.5 km S und 5 km § Micherie
Rockhole are sites MIST and MI21 of Copley & Kenmper
(1992). From the combination ot photographs of the
habitat and floristic hists at each locality provided by
McKenzie & Robinson (1987) and Copley & Kemper
(1992). specimen collection data [rom both muscums
and observations by the senior author, it appears that
the primary floristic components of the O mckenziei

Fig. 3 Typieal melanin vental patterny of & € mekensiei and B, C scwielas. Scale bars = 2 e
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habitats are Eucalypruy oleosa Ev.M. ex Miq. (gian
niallee). Acacia vswaldii Fv. M, (umbrella wattle) and
Ao papyrocarpa Benth. (western myall) over a
chenopod understorey of Atriplex vesicaria Heward ex
Benth. (saltbush), Maireana spp. (bluebush). Rhagodia
spenesceny R.Br. and Selerolaena spp. The chenopod
understorey is common (o all localities. The subsirate
lype ut sites BAZB, BAS, KO2, KO4 and MISI iy
crusting sundy clay loam to loam (McKenzie &
Rabinson 1987, Copley & Kemper 1992), while the
spectmen from 15.2 km NE “Colona” wis found under
# bluebush on 4 non-crusting sandy substrate, similar
1o the substrate recorded from site MI2L

Al sites BA2B, BAS, KO2, KO4 and 15,2 km NI
“Colona™. C. mekenciei was sympatric with C. picruys
(Peters 1866), and at the former three sites it was also
sympittric with the agamid Tympanocryptis lineata
Perers 1864, At site MI2I, it was the only agamid
recorded, while at site MISI O fordi (Storr 1965) and
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Pogona minor (Sternfeld 1919) were also recorded. The
latter species was also found al 15.2 km NE “Colona™

Diet

I'he dominant prey items in all specimens examined
were ants, particulurly souall Zridemyrmex. although
some larger ants (Campaneons, Melophorus and other
unidentified genera) were present. Other prey items
recorded were Hemiptera (single individuals ol
Poecilomeris sp. in R228335, R2832. two pentatomids
m R2832, and a small unidentified bug in R26162),
Coleoptera (one small curculionid prothorax and a
large scarab larva in R2832; three unidentified elytra
in R25572), Mecoptera (a large abdomen in R2832),
Diptera (one small fly wing in R2832), Homopleru
(one small wing in R25572), Orthoptera (one small
grasshopper head in R25572), Hymenoptera (one small
bee head in R25572) und lower parts (R26161).

TamE L Allommeteic equatiems wed caleutated values for ceanial ad semaric proporticons m C.mckenziey (rek), C. seotulutus
(wew) and C. cristatus (eri), Eastern and western samples of C. mekeneici are kept separate for wil length and head depth.,
hut pooled elsewhere, as the equations were not significantly differear, Vidues uoand I solve the cquation y = b, se 1y

standard errornf a, o=

corvelation voefficient, al. < direction of significant allometry, C5, Cogand Csare valenlated

percenage proporttons ar SVL = 32, 76 and 105 mim (approximate minimum size for all species. maximum size of C. mekenziel
aied approximate large udnlt size for both €. scutulatus and C. cristatus).

S

i s.e b T al Cu Cy, Cls

AGL/SVL

mck 1.2128 {0535 S1H3 9698 4 A7 46 -

sCu 10609 {1284 323 JOR6R + | 44 A5

cri |.0847 0381 205 9854 + A0 43 44
TL/SVL

mek(k) Y4732 0648 2,606 D617 0 237 2.32

mek(Wi 1.1062 0423 1.148 0948 + 2.04 2.35

seu 11020 (1344 | 586 U843 + 2726 2.47 2.55

ern | 1582 (282 1104 0930 [ 1.91 2.19 2°31
FLL/SVL

mek JRIS0 (03K J8S 9677 - e A8

seu 4254 M348 73 H739 - .44 Al A0

cri 9706 {0300 476 URET () 43 42 42
HLL/SVL

mek K714 0339 1.503 9763 — 96 46 -

seu 9166 0301 1.275 9797 = 05 89 B6

ori 9911 0196 1.017 9953 0 S99 98 95
HL/SY .

nick 7939 0458 530 9493 — 26 22

SCu SRS61 0223 421 RT3 - 26 23 22

gri 7613 0179 s 0934 R 28 2 a1
HW/HL

nmck 8719 0231 1.234 9889 - 94 K6 -

A RY5() D175 1.206 9928 - 97 BY 87

eri 8995 0193 1.217 19945 = 98 02 89
HD/HL

mek(l) 7185 a7l 1.286 9272 - 71 58 —

mek(W) 9809 0473 673 LOBBS 0 65 64

scu 9312 0280 756 L9831 = 63 62 61

cre 96649 0287 726 L9896 0 68 .66 66
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Hehavionr

Two lypes of cireumduction and two Ly pes ol heid
bob were seen. The circumduction types seem m
correspond o e ehallenge wave and submissive wave
described by Bratstrom (1971 in Pogona berhatd
(Cuvier 1829). The head-boby differed i cadence andd
degroe o which the head was moved, wided hy
extension of dre [arelimbs, In o dominant male the bead
wits reved o prearer distance helow and above the
neril plape at o faster sate thim it wis in asibordinate
ptle or fwaer lenmes

Twer captive niales were ohserved in an agonistic
display, Upon bemy placed in the enclosure for
aeelimation, they  head-bobhed  and  civeurnducted
severn] times betore presenting o each other at
distance of about 15 ¢, They were facing (i the same
direction and continued o head-hob, As the display
intensitied they cailed their tils loosely wnd hoth did
several hind-leg push-ups, similire w those described
lor the €, decrexii complex by Gihbony (1979). The
display ended when one lizard hit the other on (he pape.
They rolled  violently  about the cage and then
seprited

Fevapevature preferences

The three C© mekenziei stadied maintuined body
temnperaiures between 11 1°C and 43.4°C (X = 34 7%C"
ol = 3dl) o thermal gradient over a 24 h pieriod
Lable 2), There were significant ditterépces in thernul
prelerences between individual Tizards (p = 004), This
ey Jave been due wethe low variance of R32267 with
respect W the other wwo individuals.  Differences
between ightthine and daytime body temperatires
were buarely sigmificantly  differemt (p — DO5).
However there wis o large dilference in voluntary
vt body temperature during photophase (11.1°C)
nnd scotophase (28.7°C). This may reflect greater

Tane 2o Comparisen of thermal preferonces amaong theeo
C mchensies ey inoa el oradivar Measurements e
i °c,

Lizard " X a Runpe
R32267 129 35.4 244 29 L0
RI22p% 151 Jad Fob (DN ERVAY
R3Z26v 138 M35 4.05 (REFERE
Totul 418 4.7 24 111434
Fa g5 = 22087, p = 00

U Mooy, 50 M. (1980) “Phyloseneue snd historigsl
Rwogengraphical reloxinuships ot the genar inthe tinily
Agamidac (Repuiline Faeertilio. (PRI thesis. Vniversiy
o Michigam).

Wivnn G o (982) "Comparative orphalogy and
kiryalogy of the Austrilian - members of e Gmly
Aggiri e and mesr phylogenetic implicanons” (PhD thess,
Theversity o Sydoey)

1

detivity during the day. Interestingly, the valurntary
maximum body remperasture (43.49C) was schieved
during the night, indicating that some nocturnal acriviry
oecurred.

Discussion

Maorphaology aned refationships

The attinities of C. mckenzier and €. senmdais 1
other taxa remain uncertain. Pianka (1971) stated,
without providing evidence, that Co yewtudely and C
rristanes (Gray 1841) were "obvipusly rather elosely
related”. Moudy (1980)" added the C. candicinetis
group 1o the later complex, disggnosing it on the busis
of shape of the medial process of the prearticular bone,
linb length, body size. and presence ofa nachal crest
and keeled vertebral scale line. Storr (1982). in
resutrecting  Crenophorus, did not place €
cawedichnerys,  Cooevisenus, € mekengiot ov
sewllaty 1 uny ol the species-groups within te
genus, Subsequently, Storr ef al. (1983) placed all fuur
species. wgether with the C. rericularus species-group
of Storr (I966) and C. decrexii species-group ol
Houston (1978) in a4 single expanded C decresii
species group,  noting  thal  this was merely an
assemblage, and associated O mickenzied and C
sertrdeatres 10 an undisgnosed informal subyrmup, Tinked
by inference (Storr et al. 1983: 32) with C. cristatuy.
Witten (1982°) 1985) placed € seutylatis with the
peicrelatuy group and C.eristaties with € caudicineies
ina C orstainy group, Both groups shared dark ventral
markings ancd posterior intersealie femoral and preanal
pores. The C evistarus group was differentiated from
the € mgettlatus group by the more widely spaced
pores, and xmooth (v usoally keeled) ventral scales,
The presence of a veriebral scale cidge and o nuchal
ridge was considered diagnostic for the C. oristares
group, althonugh the presence of hoth dark ventril
patteim and i vertebrul scale ndge o G scutulaley was
considered primitive within the C. mwonlatus group.
A vascular tiwsue block deep to the venebeal und nuchal
ridges. possibly functiomng In crest erection, was noted
for C. eristaruy and C. caudicinets. but was nor found
mthe € macilars group members examined (which
did not include € sewrilanes), Crest erection was poted
Inr C cristury, but nol tor C caudicineny. We haye
ohserved nuchal crest erection in both C vadicinenes
(G.MLUS) and O senmleeiis (MLP Store er al. 1983
Plate 2). However, Wuitken (1982) considered  thix
vasenlur tissoe block to he plésiomaorphi¢ within
Crenoplioris,

Body, head and Timb proportions are similar in €
vristatuy, Comekenziei und C, sculnlatus (Tuble 1) and
all share similar male ventral pattern, a nuchal crest,
and u venebral line of enlurged, strongly keeled seales.
the lauer unlike memhbers of the C macilatuy species-
aroup. Consequently, we believe that the Alfinities of
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C. mckenziei und C. screinlarus are with C. cristatus.
although it is clear that a more tigorous cladistic
analysis ol the phylogenetic refationships within the
Australian agamid radiation is sorely needed.

Diet

The ant-dominated diet of C. mckenziei s similar
to that reported for other small Crenophorus species
(Pianka 1986; Baverstock 1979; Milchell 1973).
Although [ridomyrmex spp. were the most commonly
eaten ants, their dominunce may simply reflect
availability rather than any selection by the lizards (E.
Matthews, pers. comm.).

Beliuviour

The behaviour reported here for C. nckenziei has
been observed in other species of Australian agamids.
The hind-leg push-up display was thought by Gibbons
(1979) to be uniguc to the C. decresii complex. The
observations presented here show that this is clearly
not the case. Whether this behaviour is homologous
in C. mckenziei and the C. decresii group is unclear.

Thermal preferences

The mean body temperature of C. mckenziei reported
here is lower than that rcported for C. scutnlanes in
4 laboratory gradient by Licht er al. (1966). 1t is unclear
whether this is a real differcnce or an artefact of
conditions which the animals experience during
acclimation or while in the thernmwul gradient. It is
noteworthy that Licht et af. (1966) used a thermal
gradient in which the minimum temperature available
was 25°C. considerably above the voluntary minimum
body temperatures experienced by two of the three C.
mickenziel tested,

While the observation that ithe voluntary maximum
wus recorded at night may at first scem unusual in an
animal belonging to a group traditionally thought of
as diurnal heliotherms, this is not rcally so. Several
specics of agamid are known to exhibit some nocturnal
activity when thermal conditions allow (Fyfe 1981,
Morley & Morley 1985, Bedford 1991: G.R.J.. GM.S.,
pers. obs,). A constant source of heat in a thermal
gradient probably presents as near optimal conditions
for nocturnal activity of agamids as possible. However,
the low variance exhibited by C mickenziei at night
(1.86 vy 6.22) indicates that nocturnal activity is limited.

Comparative material examined
(all localities in Western Australia)

C cristatiy: WAM R41827, 2 mi SW Wahlyamoning
Rock: R6800I-04, R68023-24, 4 km SW Lakc Cronin;
R68V0S5, R68029, Lake Cronin; R68006, 2.6 km SW
Lakc Cronin; R68021-22, 5 kmm SW Lake Cronin;
R70707, Frank Hann National Park; R71833, 19,5 kin
78° Toomey Hills.
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C scutularus: SAM R1459a-), R3024a-b, R4814a-1
(syntypes), between Fraser Range and Queen Victoria
Springs: WAM RI1235, R1761, Laverton; R2841, Gutha:
R5306, Wadgingarra; R8170-71. “Yuin"; R9352.
Malcolm; R9510, Morowa; RI1i236, Carnarvon:
R12209, Shark Buay:; R2I865-67, Caron; R48385-89,
40 km N Beacon;, R53551, 15 km E Point Sunday:
R59605-06, 20 km ENE “Meadow™ HS: R86769,
14 km WNW Mallcc Hen Rocks.

Acknowledgments

T. Schwaner, A. Edwards and L. A. Smith allowed
us access to specimens in their care, and in the latter
case provided locality data for C scutulatus. E.
Matthews identified the stomach contents. B. T. Firth
permitted use of his thermal gradients. B. Coulson is
thanked for field assistance.

References

ANONYMOUS (1988) City intrigued to discover that some mice
are still rare. Enplan (23), 15,

ARMSTRONG, G. P. (1992) Reptiles pp. 163-179. In Copley.
P, B. & Kemper, C. M. (Eds) "A biological survey of the
Yellabinna region South Australia in October 1987 (Dept
of Environment & Planning, S. Aust.).

BAVERSTOCTK, P. R. (1979) A three year study of the mammals
and lizards of Billiat Conservation Park in the Murray
mallee. South Australia. S Aust, Nat. 53, 52-58.

Beprorp, G, (1991) Additional nocturnal sightings of three
species of dragon lizard in nothern Australia. Herpetofauna
21, 30.

Brarrstrom, B. H. (1971) Social and thermoregulatory
behaviour of the bearded dragon, Amphibolurus barbatus.
Copeia 1971, 484-497.

CopLey, P. B, & Kemper, C. M. (1992) “A biological survey
of the Yellabinna region South Australia in October 19877
{Dept of Environment & Planning, Adelaide).

Cuvier, G. L. C. F. D. (1829) “Le Régne Animal”
iDéterville, Parisy.

Eumann, H. (1992) “Encyclopedia of Australian Animals.
Reptiles” (Angus & Robertson, Sydney).

Fyre, G. (1981) Nocturnal sightings ol two dragon species.
Herpetofauna 13, 34.

Gisgons, J. R. H. (1979) The hind Ieg pushup display of the
Amphibolurus  decresii species  complex  (Lacertilia:
Agamidae). Copeia 1979, 29-40.

GRrAY. J. E. (1841) Descriptions of some new species and four
new genera of reptiles from Western Australia, discovered
by John Gould, Esq. Ann. Mag. Nai. fist. 7, 86-91.

Houston, T. F. (1978) “Dragon Lizards and Goannas of
South Australia” (South Australian Museum. Adelaide).

Licur, P, Dawson, W. R., SHoemaxkier, V. H. &
Main, A. R. (1966) Observations on the thermal relations
of Western Australian lizards. Copeia 1966, 97-110.

MCKENzIE, N, L., Roure, J. K. & Carter, D. (1987)
Reptiles pp. 179-210. /n McKenzie, N. L. & Robinson,
A. C. (Eds) "A biological survey of the Nullarbor region
South and Western Australia in 1984 (South Australian
Department of Environment and Planning, Western
Australian  Department  of Conservation and  Land
Management and Australiun National Parks and Wildlife
Service).



244 M. PETERSON, G. M. SHEA, G. R, JOHNSTON & B. MILLER

e & Rorinsan, A, C. (1987) Ihid.

MitcneLe, E 1. (1973) Studies on the ecology ol the agamid
lizard Amphiboturus macwlosus (Mitchell). Trans. R. Soc.
S, Ausi. 97, 4776,

Moreey, T. P. & MorLEY, P. T. (1985) An inventory of the
reptiles of Danggali Conservation Park. Herpetofana 15,
32-36.

PevERs, W. (1864) Ubersicht der von Hrn. Richard
Schomburgk an das zoologische Museurn eingesandien
Amphihien, aus Buchsfelde bei Adelaide in Stidaustralien.
Mber. K. Preuss. Akad. Wiss. Berlin 1863, 228-236.

PreTers, W. (1866) Eine Miucilung Gher neue Amphibien
(Amplibolures,  Lygosoma, Cyclodus, Masticophis,
Crotaphopeliis) und Fische (Diagramma: Hapalogenys) des
Kgl. zoologischen Museums, fbid, 1866, 86-96.

Pianka. E. R, (1971 Notes on the biology of Amphibolurus
cristrtus and Amphibolurus scutulatns. West. Aust. Nat.
12, 36-4],

(1986) “Ecology and natural history of desert lizards.
Analyses of the ecological niehe and community strucure”
(Princeton University Press, Princeton, New Jersey).

Scuwantr, T. D. & TyrLer, M. J. (1985) Reptiles and
amphibians pp. 56-67. /n Aslin, H. J. (Ed.) *A list of the
vertebrates of South Australia”

SHEa. G. M. & PETERSON, M. (1985) The Blue Mountains
Water SKink, Sphenomorplus leuracnsis; a redescription.
with notes on its natural history. Proe. Linn. Soc. N.S.W.
18, 141-148.

STERNFELD. R. (1919) Ncue Schlangen und Echsen aus
Zentralaustralien. Senckenbergiana 1, 76-83.

STirLinG, E. C. & Zertz, A. (1893) Vertebrata. Trans. R.
Soc, S. Aust. 16, 154-176.

STORR, G. M. (1963) The Amphibolurus maculatus species-
group (Lacertilia: Agamidue) in Western Australia. J. R.
Soc, West. Aust. 48, 45-54,

(1966) The Amphibolurus reticulatns species-group
(Lacertilia: Agamidae) in Western Australia. /bid. 49, 17-25.

. (1981) Three new agamid lizards from Western
Australia, Rec, West. Aust. Mus. 8, 599-607,

— (1982) Revision of the Bearded Drragons (Lacertilia:
Agamidae) of Western Australia with notes on the
dismemberment of the genus Amphibolurus. Ihid, 10,
199-214,

, Smirrn, L. AL & JounstonG, R, E. (1983) “Lizards
of Western Australia, [1. Dragons and Monitors.” (Western
Australian Museum, Perth).

WILKINSON, L. (1987) SYSTAT: the system for statistics.
(SYSTAT Inc., Evanston).

Wison, S. K. & Knowrrs, Do G (1988) “Australias
Reptiles. A photographic reference to the terrestrial reptiles
of Australia.” (Collins, Sydney).

WiTTEN, G, L (1985) Relative growth in Australian agamid
lizards: adaptation and evolution. Awst. J. Zool. 33,
349-302.




